



































UBP47_HUMAN 580 157212 12(12) 12(12) Ubiquitin carboxyl‐terminal hydrolase 47 OS=Homo sapiens GN=USP47 PE=1 SV=3
PPT1_HUMAN 148 34171 2(2) 1(1) Palmitoyl‐protein thioesterase 1 OS=Homo sapiens GN=PPT1 PE=1 SV=1
S10AB_HUMAN 139 11733 1(1) 1(1) Protein S100‐A11 OS=Homo sapiens GN=S100A11 PE=1 SV=2
ECH1_HUMAN 58 35793 1(1) 1(1) Delta(3,5)‐Delta(2,4)‐dienoyl‐CoA isomerase, mitochondrial OS=Homo sapiens GN=ECH1 PE=1 SV=2
RS27A_HUMAN 49 17953 1(1) 1 (1) Ubiquitin‐40S ribosomal protein S27a OS=Homo sapiens GN=RPS27A PE=1 SV=2
TMPSD_HUMAN 28 62659 1(1) 1(1) Transmembrane protease serine 13 OS=Homo sapiens GN=TMPRSS13 PE=2 SV=3
OXR1_HUMAN 22 97909 2(1) 1(1) Oxidation resistance protein 1 OS=Homo sapiens GN=OXR1 PE=1 SV=2
S10AB_HUMAN 124 11733 1(1) 1(1) Protein S100‐A11 OS=Homo sapiens GN=S100A11 PE=1 SV=2
RSP27A_HUMAN 46 17953 1(1) 1(1) Ubiquitin‐40S ribosomal protein S27a OS=Homo sapiens GN=RPS27A PE=1 SV=2
PPT1_HUMAN 44 34171 1(1) 1(1) Palmitoyl‐protein thioesterase 1 OS=Homo sapiens GN=PPT1 PE=1 SV=1
UBP8_HUMAN 34 127444 1(1) 1(1) Ubiquitin carboxyl‐terminal hydrolase 8 OS=Homo sapiens GN=USP8 PE=1 SV=1
ASAP2_HUMAN 31 111581 1(1) 1(1) Arf‐GAP with SH3 domain, ANK repeat and PH domain‐containing protein 2 OS=Homo sapiens GN=ASAP2 PE=1 SV=3
S6OS1_HUMAN 31 68123 1(1) 1(1) Protein SIX6OS1 OS=Homo sapiens GN=SIX6OS1 PE=2 SV=2
NDC80_HUMAN 17 73867 1(1) 1(1) Kinetochore protein NDC80 homolog OS=Homo sapiens GN=NDC80 PE=1 SV=1
UBP7_HUMAN 888 128220 24(22) 24(22) Ubiquitin carboxyl‐terminal hydrolase 7 OS=Homo sapiens GN=USP7 PE=1 SV=2
RS27A_HUMAN 190 17953 4(4) 4(4) Ubiquitin‐40S ribosomal protein S27a OS=Homo sapiens GN=RPS27A PE=1 SV=2
S10AB_HUMAN 98 11733 1(1) 1(1) Protein S100‐A11 OS=Homo sapiens GN=S100A11 PE=1 SV=2
UBP48_HUMAN 76 118956 1(1) 1(1) Ubiquitin carboxyl‐terminal hydrolase 48 OS=Homo sapiens GN=USP48 PE=1 SV=1
UBP8_HUMAN 74 127444 2(2) 2(2) Ubiquitin carboxyl‐terminal hydrolase 8 OS=Homo sapiens GN=USP8 PE=1 SV=1
FAKD2_HUMAN 31 81410 1(1) 1(1) FAST kinase domain‐containing protein 2 OS=Homo sapiens GN=FASTKD2 PE=1 SV=1
TF3B_HUMAN 30 73794 1(1) 1(1) Transcription factor IIIB 90 kDa subunit OS=Homo sapiens GN=BRF1 PE=1 SV=1
FAAA_HUMAN 29 46344 1(1) 1(1) Fumarylacetoacetase OS=Homo sapiens GN=FAH PE=1 SV=2
LBN_HUMAN 24 147856 2(1) 2(1) Limbin OS=Homo sapiens GN=EVC2 PE=1 SV=1
UBP15_HUMAN 19 112348 1(1) 1(1) Ubiquitin carboxyl‐terminal hydrolase 15 OS=Homo sapiens GN=USP15 PE=1 SV=3
UBP7_HUMAN 254 128220 6(6) 6(6) Ubiquitin carboxyl‐terminal hydrolase 7 OS=Homo sapiens GN=USP7 PE=1 SV=2
UBP48_HUMAN 221 118956 4(4) 4(4) Ubiquitin carboxyl‐terminal hydrolase 48 OS=Homo sapiens GN=USP48 PE=1 SV=1
S10AB_HUMAN 120 11733 1(1) 1(1) Protein S100‐A11 OS=Homo sapiens GN=S100A11 PE=1 SV=2
RS27A_HUMAN 57 17953 1(1) 1(1) Ubiquitin‐40S ribosomal protein S27a OS=Homo sapiens GN=RPS27A PE=1 SV=2
TMPSD_HUMAN 20 62659 1(0) 1(0) Transmembrane protease serine 13 OS=Homo sapiens GN=TMPRSS13 PE=2 SV=3
UBP15_HUMAN 620 112348 18(18) 18(18) Ubiquitin carboxyl‐terminal hydrolase 15 OS=Homo sapiens GN=USP15 PE=1 SV=3
UBP48_HUMAN 232 118956 7(7) 7(7) Ubiquitin carboxyl‐terminal hydrolase 48 OS=Homo sapiens GN=USP48 PE=1 SV=1
S10AB_HUMAN 145 11733 2(2) 1(1) Protein S100‐A11 OS=Homo sapiens GN=S100A11 PE=1 SV=2
RS27A_HUMAN 130 17953 5(5) 4(4) Ubiquitin‐40S ribosomal protein S27a OS=Homo sapiens GN=RPS27A PE=1 SV=2
UBP5_HUMAN 72 95725 2(2) 2(2) Ubiquitin carboxyl‐terminal hydrolase 5 OS=Homo sapiens GN=USP5 PE=1 SV=2
TMPSD_HUMAN 35 62659 1(1) 1(1) Transmembrane protease serine 13 OS=Homo sapiens GN=TMPRSS13 PE=2 SV=3
UBP7_HUMAN 28 128220 1(1) 1(1) Ubiquitin carboxyl‐terminal hydrolase 7 OS=Homo sapiens GN=USP7 PE=1 SV=2
SMO_HUMAN 23 86341 1(1) 1(1) Smoothened homolog OS=Homo sapiens GN=SMO PE=1 SV=1
UBP4_HUMAN 353 108496 12(11) 12(11) Ubiquitin carboxyl‐terminal hydrolase 4 OS=Homo sapiens GN=USP4 PE=1 SV=3
UBP15_HUMAN 270 112348 9(9) 9(9) Ubiquitin carboxyl‐terminal hydrolase 15 OS=Homo sapiens GN=USP15 PE=1 SV=3
S10AB_HUMAN 109 11733 1(1) 1(1) Protein S100‐A11 OS=Homo sapiens GN=S100A11 PE=1 SV=2
RS27A_HUMAN 98 17953 3(3) 3(3) Ubiquitin‐40S ribosomal protein S27a OS=Homo sapiens GN=RPS27A PE=1 SV=2
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Forward: 5'‐GCGCGAAGCTTAGGTCAAAATGCAGATCTT‐3'
Reverse: 5'‐GGGGGGATCCGCAGACCGAATAATTAATAGC‐3'
Forward: 5'‐GCGCGAAGCTTATTTTGTGACAGACGATGCAG‐3'
Reverse: 5'‐GCTAGGATCCACACCTCCCCCATCACAC‐3'
Forward: 5'‐CCAAGCTTAGGTCCATATGCAGATC‐3'
Reverse: 5'‐GATCTGCATATGGACCTAAGCTTGG‐3'
Forward: 5'‐CTTATTTTGTGACAGCATATGCAGATC‐3'
Reverse: 5'‐GATCTGCATATGCTGTCACAAAATAAG‐3'
Forward: 5'‐TCGACCCTGCACCTGGTCCTCCGTCTGAGGGGTGGTCCTTAAGGTACCGC‐3
Reverse: 5'‐GGCCGCGGTACCTTAAGGACCACCCCTCAGACGGAGGACCAGGTGCAGGG‐3'
Forward: 5'‐TTAAACTAGGTCCATATGCAGATCTT‐3'
Reverse: 5'‐GCGGGATCCTGCCATGACTGAAGAATTAAC‐3'
Forward: 5'‐GCGGCGCCCATATGCAGATCTTTGTGAAGAC‐3'
Reverse: 5'‐GCGCGCGGATCCTTATTTGACCTTCTTCTTG‐3'
Forward: 5'‐GCGGCGCCCATATGCAGATTTTCGTGAAAAC‐3'
Reverse: 5'‐GCGCGGATCCTTACTTGTCTTCTGGTTTGTTG‐3'
Forward: 5'‐GCTGGGGTGTTTATGGGAAGTCACTTTGACAG‐3'
Reverse: 5'‐CTGTCAAAGTGACTTCCCATAAACACCCCAGC‐3'
Forward: 5'‐GGCTAATGCATATGGAGGGTCAACGCTGG‐3'
Reverse: 5'‐GCCGCCAACTCGAGCTATGCTGCAGAAAGAGC‐3'
Forward: 5'‐GAGTCGGCCATATGAGTCGGGGGACTATGC‐3'
Reverse: 5'‐GCCGCGGATCCTCATAGACTGGTCTCCTCACACAC‐3'
Forward: 5'‐GGTGGCTACGTATTATTCGGTCTG‐3'
Reverse: 5'‐CAGACCGAATAATACGTAGCCACC‐3'
Forward: 5'‐CCGCGAAATTAATACGAC‐3'
Reverse: 5'‐TTTGACCTTCTTCTTGGGAC‐3'
Forward: 5'‐CCGCGAAATTAATACGAC‐3'
Reverse: 5'‐CTTGTCTTCTGGTTTGTTG‐3'
Forward: 5'‐CCGCGAAATTAATACGAC‐3'
Reverse: 5'‐CACCCAAGAACAAGCACAAG‐3'
HsUCHL3‐pET28a
HsOtulin‐pET28a
MmUBBY305P‐pET23a
HsUBB‐pET23a
HsUBA52‐pET23a
HsUBA80‐pET23a
Plasmid/PCR product Primers
Supplementary Table S2‐ Primers used in cloning and mutagenesis procedures
MmUBA80‐pET23a
MmUBB‐pGEM4
MmUBC‐pGEM4
MmUBB(NdeI)‐pGEM4
MmUBC(NdeI)‐pGEM4
MmUBB(SnaBI)‐pET23a
MmUBCΔSTOP
MmUBA80ΔSTOP
MmUBA52ΔSTOP
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